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ABSTRACT: Liver cirrhosis (LC) is the end stage of chronic liver disease characterized by the appearance of 
extensive fibrosis and regeneration nodes associated with hepatocyte necrosis in liver but also by the reshuffling of 
hepatic architecture. The triad consisting of hepatic parenchymal necrosis, regeneration and scarring is always 
present regardless of the type of clinical manifestation. The Child-Pugh-Turcotte classification dates back more than 
30 years and has been widely used in diagnosing and assessing the severity of liver cirrhosis. This is preferred due 
to a low degree of complexity and a good predictive value. Prolongation of the QT interval on the electrocardiogram is 
common, with a prevalence exceeding 60% in patients with advanced stage of cirrhosis. In these cases, beta 
blockers and antiarrhythmics should be avoided or used with caution and with close QT interval monitoring. Changes 
in heart rate and Q-T interval are new entities in cirrhosis complications. A prolonged Q-T interval in chronic liver 
disease could lead to ventricular arrhythmias and sudden death. There is no report on heart rate and Q-T interval 
disorders in our area. 
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Introduction 
Patients with liver cirrhosis every now and 

again encounter autonomic cardiovascular 
dysfunction showed by expanded thoughtful 
sensory system action and reduced heart 
function, which has critical implications for liver 
disease and survival. [1-3]. 

The baroreceptor reflex is a determinant of 
electrical stability in the heart. [4-8]. 

Patients with liver cirrhosis exhibit intense 
system activity and hyperdynamic circulation 
which brings a high cardiovascular output and 
decreased vascular resistance. 

These progressions may actuate myocardial 
redesigning and left ventricular hypertrophy 
(LVH), which may lead to changes in systolic 
function, diastolic dysfunction and 
cardiomyopathy. [5-7]. 

Cardiomyopathy in patients with liver 
cirrhosis has been defined by a workgroup as a 
cardiac dysfunction characterized by the loss of 
stress-related contractile reaction and/or 
delayed-type diastolic dysfunction accompanied 

by electrophysiological changes in the absence 
of known cardiac disease. [8]. 

Patients with advanced cirrhosis (Child-Pugh 
B, Child-Pugh C) usually have rhythm 
disturbances (tachycardia, bradycardia). 
Inability to maintain increased heart rate may 
later contribute to reduced cardiac output, 
insufficient to meet the needs of systemic 
circulation [9-11]. 

Prolongation of the QT on the 
electrocardiogram is normal, with a 
predominance surpassing 60% in patients with 
end-stage liver cirrhosis. 

Various studies have endeavored to build up 
a classification that can survey both the level of 
hepatic lesions and to foresee the anticipation of 
patients with liver cirrhosis dependent on 
clinical and lab parameters. 

Due to the low level of many-sided quality 
and a decent prescient esteem, the Child-Pugh 
Classification (Table 1) is the most used in the 
staging of patients with liver cirrhosis. 
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Table 1. Child-Pugh Classification 

Factor 1 point  2 points 3 points 
Total bilirubin (µmol/L) <34 34-50 >50 
Serum albumin (g/L) >35 28-35 <28 
PT INR <1.7 1.7-2.30 >2.30 
Ascites None Mild Moderate to Severe 
Hepatic encephalopathy None Grade I-II (or suppressed with medication) Grade III-IV (or refractory) 

Total Points: 5-6 Class A, 7-9 Class B, 10-15 Class C; PT-prothrombin time, INR-international normal ratio 
 

Hyperdinamic circulation in patients with 
liver cirrhosis was described 60 years ago. 
Experimental and clinical studies have 
concluded that patients with cirrhosis have a 
cardiac involvement known as cirrhosis of 
cardiomyopathy characterized by reduced 
cardiac contractility accompanied by diastolic 
dysfunction and electrophysiological 
abnormalities. 

Material and Methods 
The study included 60 patients diagnosed 

with liver cirrhosis irrespective of the etiology 
of the disease (viral, alcoholic, etc.), clinically 
and haemodynamically stable (not hospitalized 
due to cirrhosis or any related complications in 
the last 6 months), with chronic treatment with 
beta-blocker (propranolol). The patients were 
classified according to Child-Pugh classification 
(Table 1). The study was conducted at the Clinic 
of Internal Medicine and Cardiology Clinic of 
the Craiova County Emergency Clinical 
Hospital in 2014-2017. Detailed patient 
information was recorded from all patients 
enrolled in the study and they underwent all 
physical examinations, electrocardiography 
(ECG) and echocardiographic imaging. The 
informal consent forms were signed by each 
patient enrolled in the study, and this was 
approved by the Ethics Committee of the 
University of Medicine and Pharmacy of 
Craiova. Patient selection to participate in our 
study was based on certain inclusion and 
exclusion criteria. 

Electrocardiographic exploration-ECG. 
It is a non-invasive method used to record the 

electrical activity of the heart. It is done by 
placing 12 electrodes that collect electrical 
signals produced in the heart and recorded on 
millimeter paper. In the first phase we 
interpreted the electrocardiogram by measuring 
heart rate, establishing heart rate, electric axis, 
depolarization wave morphology and atrial and 
ventricular repolarization, atrioventricular 
conduction. We later focused on the QT interval, 
which is depolarization and ventricular 
repolarization, knowing that elongation is one of 

the electrophysiological changes present in 
patients with liver cirrhosis. 

Variable prevalence may result from 
different QT interval correction methods with 
heart rate (QTc). Bazett's formula for calculating 
the QT interval is widely used, but does not 
completely suppress the relationship between 
QT and cardiac rhythm. 

This is relevant in patients with liver 
cirrhosis, as they may typically have 
tachycardia. (Bazett's: QTc=QT/√RR). 
Subsequently, a specific "liver cirrhosis 
formula" was described, which is very close to 
that of Fridericia. Thus, the latter can be used 
with confidence in calculating the QT interval in 
patients with liver cirrhosis. (Fridericia's 
formula-"for liver cirrhosis": QT=QT/RR1/3. 

The RR interval is expressed in seconds 
(RR=60/heart rate). [12] 

For data processing we used Microsoft Excel 
(Microsoft Corp., Redmond, WA, USA) with 
XLSTAT suite for MS Excel (Addinsoft SARL, 
Paris, France) and IBM SPSS Statistics 20.0 
software (IBM Corporation, Armonk, NY,USA). 

Results 
Based on the analysis of the distribution of 

patients with cirrhosis according to the Child-
Pugh classes, we found that only 10% of the 
patients were in Class A, that in Class B there 
were the most patients-46.67%, only slightly 
less many of those staged in Class C-43.33%. 
(Table 2). 

Table 2. Distribution of the patients with liver 
cirrhosis according to severity 

Child-Pugh Cases % 
Child A 6 10.00% 
Child B 28 46.67% 
Child C 26 43.33% 
Total 60 100.00% 

 
We found that there was a significant 

difference between the mean age of patients in 
the three Child-Pugh classes (Kruskal-Wallis p 
<0.001), Child C patients had the highest ages 
(Table 3) 
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Table 3. Distribution of the patients with liver 
cirrhosis according to severity and age 

Child-
Pugh 

Number of 
Patients 

Mean 
Age 

Standard 
deviation 

Child A 6 48.50 4.85 
Child B 28 56.93 5.62 
Child C 26 64.58 5.02 

There is a significantly significant difference 
(p<0.001) among the three Child-Pugh classes in 
age distribution, patients included in Child C 
prevails over 60 years of age, unlike the other 
two classes, where the majority are subjects 
under the age of 60 (Table 4). 

 

Table 4. Distribution of patients with liver cirrhosis according to the Child-Pugh class and age category 

Child-Pugh Child A Child B Child C Total 
Age <60 years 6 (19.35%) 22 (70.97%) 3 (9.68%) 31 (100.00%) 
Age ≥60 years 0 (0.00%) 6 (20.69%) 23 (79.31%) 29 (100.00%) 

Total 6 (10.00%) 28 (46.67%) 26 (43.33%) 5.00% 
 

Statistical analysis of the three subgroups 
with liver cirrhosis, according to the Child-Pugh 
classification, from the point of view of gender 

distribution (Table 5), we did not identify 
statistically significant differences (p Chi 
square=0.791>0.05). 

 

Table 5. Distribution of patients with liver cirrhosis according to the Child-Pugh class and gender 

Child-Pugh Child A Child B Child C Total 
Women 3 (50.00%) 13 (46.43%) 10 (38.46%) 26 (43.33%) 

Man 3 (50.00%) 15 (53.57%) 16 (61.54%) 34 (56.67%) 
Total 6 (100.00%) 28 (100.00%) 26 (100.00%) 60 (100.00%) 

 

We found significant differences between the 
three Child-Pugh classes in the residential 
environment (p Chi square=0.012). We have 
found that most of the patients with liver 

cirrhosis class A and B come from urban areas-
they may have a physician presentation and, by 
implication, faster diagnose, as highlighted in 
Fig.1. 

 

 
Fig.1. Distribution of patients with liver cirrhosis according to the Child-Pugh class and the environment 

 

Despite the variations observed between the 
three Child-Pugh classes, we can state that the 
QTc interval does not statistically differ 
significantly in patients with liver cirrhosis, 
although it exhibited significant elongation 
compared to normal. 

The result of the Kruskal-Wallis test was 
p=0.195>0.05, as evidenced by Table 6 and 
Figure 2 presented below. 

Table 6. Distribution of patients with liver 
cirrhosis according to the Child-Pugh class and 

QT interval 

Child-
Pugh 

Number 
of 

Patients 

Mean value 
of QT 

interval 

Standard 
deviation 

Child A 6 465.67 27.38 
Child B 28 451.93 25.92 
Child C 26 462.38 19.97 
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Fig.2. Distribution of patients with liver cirrhosis according to the Child-Pugh class and QT interval 

 

Discussions 
According to data published in the literature, 

the mean age of patients diagnosed with liver 
cirrhosis is greater than 55 years, which is also 
evidenced in our study where the mean age was 
59.4±7.34 [13]. Regarding age decades, 
analyzing the data from the studied group, we 
noticed that for patients with liver cirrhosis, 
more than half of them were under the age of 
60 (51.67%). Due to the fact that these patients 
belong to the young, active population, it shows 
that cirrhosis is an important condition both 
socially and economically due to the high costs 
and resources it entails. A simple comparison of 
the decades of age of patients with hepatic 
cirrhosis (most of them are in the 5th and 6th 
decades of age) and of those with cardiovascular 
disease (where patients are mainly enrolled in 
the 7th and 8th decades) can support those 
previously expressed [14]. 

As for the gender of patients with liver 
cirrhosis in the studied group, we found a higher 
proportion of male sex (56.67%), the 
male/female ratio was 1.30: 1, this result can be 
corroborated with data present in the studies 
which have shown a higher prevalence of liver 
cirrhosis among male patients. 

From the point of view of the environment, 
the prevalence of liver cirrhosis had slightly 
increased values in urban patients (51.67%), the 
data were not consistent with those in the 
literature where most patients with cirrhosis 
commonly come from the environment rural 
population due to low socio-economic status, 
but can be explained by the fact that the urban 

population is more likely to benefit from 
medical checks, an improvement in primary 
medicine and more accurate information through 
various media methods that contribute overall to 
an early diagnosis of the affection [15-17]. 

The Q-T interval showed significant changes 
among patients with liver cirrhosis in the study 
group. 

The main change highlighted in our study is 
the significant prolongation of the Q-T interval. 

A prolonged Q-T interval in chronic liver 
disease could lead to ventricular arrhythmias and 
sudden death. There is no report on heart rate 
and Q-T interval disorders in our area. The 
purpose of this study was to analyze heart rate 
and Q-T interval duration in patients with liver 
cirrhosis. 

Several electrophysiological mechanisms 
have been suggested for cardiac contractility 
conduction abnormalities, including low beta-
adrenoceptor density, post-receptor signal 
defects, abnormal excitation-contraction 
coupling, and molecular abnormalities [18,19]. 

Density and sensitivity of beta-
adrenoreceptors are reduced in patients with 
cirrhosis, and calcium channel transport function 
is also affected [20,21]. 

This results in both the chronotropic response 
and the electromechanical decoupling [22]. Q-T 
prolongation was shown to be independent of 
the etiology of hepatic disease [23] and was 
positively associated with the severity of the 
disease, as shown by the Child-Pugh score 
[23,24] in a way that may have prognostic value. 
However, the cause of Q-T interval prolongation 
in liver disease remains obscure. 
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Several investigators have previously 
confirmed in a variety of clinical trials the 
presence of a prolonged QT interval in patients 
with cirrhosis. This abnormality had nothing to 
do with the etiology of cirrhosis yet was 
decidedly identified with the severity of the 
disease related to Child-Pugh score [25]. 

In addition, it has been shown that gender 
(male/female) influences Q-T probably due to 
hormonal differences. Some of these factors 
may be present in a cirrhotic patient, but the fact 
that Q-T interval prolongation was also detected 
in early-stage cirrhosis (Child-Pugh A) is only 
partly offset by the changes listed above. 

Our study confirms the Q-T prolongation in 
patients with liver cirrhosis, regardless of their 
classification according to the Child-Pugh 
classification (class A, class B or class C). 

Q-T prolongation from cirrhosis represents a 
modify that gets from the pathophysiology of 
the disease itself and it is not reflected by an 
essential anomaly identified with specific 
reasons for cirrhosis or its etiology. 

Because cirrhotic cardiomyopathy evolves 
for a long time in its subclinical stage, 
prolongation of the QT interval is difficult to 
establish, this is explained by the different 
results of recent Q-Tc prolongation studies in 
cirrhotic patients from 20% in B to 60% in 
Child-Pugh class C severity [26,27]. 

The mean Q-T interval duration for 
prolonged Q-T in patients with liver cirrhosis 
was 0.457 s. Depending on the Child-Pugh 
severity class, the vast majority of patients [54] 
were in Class B and C. By comparing the mean 
QT interval values between the three classes, we 
found that there were no statistically significant 
differences (the result of the Kruskal-Wallis was 
p=0.195>0.05.), The mean QT interval for 
patients in all three Child-Pugh classes had 
elevated values. Class B had intermediate values 
that did not differ significantly in either the 
Child A grade or the Child C grade. 
Interestingly, the differences were minimal in 
the B or C group of patients under Child-Pugh 
classification. A possible explanation for these 
results is that the prolongation of the Q-T 
interval may depend and may be influenced by 
absent factors in the Child-Pugh classification 
that may occur at various stages of liver 
cirrhosis that can significantly contribute to 
electrophysiological disturbances [29-29]. 

However, a recent study did not demonstrate 
a direct dependence between Q-T interval 
prolongation and autonomic function of the 
heart [30]. 

Conclusions 
The highest incidence of hepatic cirrhosis in 

the studied group was represented by the decade 
50-59 years, more than half of the patients 
belonging to the young active population, 
resulting in important social and economic 
consequences. There is a significant difference 
between the mean age of patients in the three 
Child-Pugh classes, the patients in the Child C 
class had the highest ages. 

The results of our study, particularly with 
regard to electrocardiographic changes that 
occurred in patients with liver cirrhosis, 
demonstrated the presence of QT interval 
prolongation, its mean value was much higher 
compared to normal (0.457s). 

Although most patients with liver cirrhosis 
had Q-T prolongation, we did not notice a 
significant difference between the three  
Child-Pugh severity classes. 

However, a prospective study is needed on a 
larger group of patients to confirm our findings 
and to assess the value of the diagnosis for 
prolonging the QT interval in patients with 
cirrhosis in the prediction of cardiovascular 
events. 
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